Twonew peptides, tylopeptins A and B, were isolated from the methanol extract of the fruiting body of the mushroom, Tylopilus neofelleus. These peptides were identified as peptaibols possessing an acetylated TV-terminal residue, fourteen amino acids, and leucinol as the C-terminal amino alcohol. Sequential determination and complete *H and 13C resonance assignments were based on positive ion FABmass spectroscopy and two dimensional NMR techniques. These peptides were subsequently shown to be active against some Gram-positive bacteria, but inactive against pathogenic fungi and Gram-negative bacteria.
Linear hydrophobic peptides from fungi called peptaibols are well known to have antibiotic activity against phytopathogenic fungi and Gram-positive bacteria. Their antibiotic activity is mediated via the formation of amphipathic helices that interact with the phospholipid bilayers perturbing their permeability by forming voltagegated ion channels. *~4) Peptaibols are characterized by the high content of a,adialkylated amino acids such as a-aminoisobutyric acid (Aib, U) and isovaline (Iva, J), and contain an acetylated Nterminus and C-terminal amino alcohol. Based on their chain lengths, they are classified into the long sequence peptaibols with 18~20 residues such as alamethicins5), pp.998 -1006 trichosporins6), trichorzins7), chrysospermins8), and longibrachins9), the short sequence peptaibols with 1 1 -16 residues as exemplified by emerimicins10), zervamicinsn), antiamoebins12), harzianins13), and bergofungin14), and the lipopeptaibols with 7 or 1 1 residues and an TV-terminal lipid chain such as trichogin15), and trichodecenins16). In the course of the searching for novel antibiotic peptides from various mushrooms, we have isolated the short sequence peptaibols, tylopeptins A and B, from Tylopilus neofelleus (Fig. 1 ). This report describes the isolation, structure determination, and biological activities oftylopeptins A and B. 
Results and Discussion
Isolation and Purification The dried fruiting bodies of Tylopilus neofelleus (70 g, dry weight) was extracted with methanol (1 literX2 (1), and Val (1). Tylopeptin B differs from tylopeptin A in that it contains Aib instead ofIva (1) found in tylopeptin A. The two Glx residues obtained in the total hydrolysates were assigned to Gin from the later observation of the syn and anti £-protons of the two carboxamide groups in the *H NMRspectra.
The absolute stereochemistry of all the amino acids of tylopeptins A and B was determined to be l by GCanalysis of the hydrolysates of tylopeptins A and B, except for that of isovaline which was determined to be d. NOV. 1999 7~8 and 8 3.5~4.5, respectively, and up field side-chain proton signals were also observed. A sharp singlet at 8 1.87 indicated that the iV-terminal residue was acetylated. The proton chemical shifts for each amino acid moiety were assigned by COSYand HOHAHA NMRexperiments. Ten doublet amide NHsignals were assignable, while five singlet amide signals that did not show correlation peaks in the HOHAHA spectrum indicated the disubstitution at a position (Fig. 2) . Amide proton signals for fourteen amino The amino acid sequence of tylopeptin A was determined by 2D NMRanalysis. The 13C NMRspectrum of tylopeptin A revealed the amide carbonyl resonances of fourteen amino acid residues and an amino alcohol (Fig. 3 ). Of these, nine amide carbonyl resonances were determined from correlation peaks to each Ca proton signal in the HMBC spectrum (Fig. 4) Conclusive evidence for the amino acid sequence of tylopeptin A was derived from the ROESYspectrum, which showed the correlation peaks of methyl(Ac)/ NHCTrp1), NH(Aib8)/NH(Ser9), NH(Ser9)/NH(Aib10), NH(Gln14)/NH(Leuol15) (Fig. 5 ). This sequence was further confirmed by the FABMSfragments as follows: mlz 1308 amino acid sequence of tylopeptin A. The sequence was described by successive loss of Leuol+Gln, Aib, Leu, Ala+Aib, Ser, Aib, Ala+Gln, Ala, Aib, Aib, Val (m/z 1294, 1209, 1096, 940, 853, 768, 569, 498, 413, 328, 229) in FABMS spectrum (Fig. 5) . 
Conclusion
In the present study, we isolated and identified two new peptaibols, tylopeptins A and B, from fresh fruiting bodies of the mushroom Tylopilus neofelleus. To our knowledge, this is the first report isolating peptaibols from fruiting bodies of mushrooms. Peptaibols are usually found as the metabolites of fungi of the genus Trichoderma, while they are also found in other fungi such as EmericellopsisU) and Apiocrea^strains.
Tylopeptins contain several Aib units, and the Cterminus is formed by an amino alcohol leucinol. Of the peptaibols, tylopeptin A and B are rare in that they contain the tryptophan moiety at the TV-terminus. Tylopeptin A differs from tylopeptin B by only one substitution at position 4 in the sequence, Iva->Aib. The Iva-^Aib substitution is commonlyobserved in peptaibols.
Materials and Methods

Material s
Tylopilus neofelleous was collected in an area of Mt.
Moak at Junrabukdo, Korea, and identified by Dr. Cho.
(CHO-5738).17) Whole latex was kept dry at the laboratory of Cell Function Regulator Research Unit in KRIBB.
General Methods NOV. 1999 UVspectra were measuredon a Kontron Uvicon930 spectrometer. lR and 13C NMRspectra were measured on Bruker DRX300 and DMX600 NMR spectrometers, respectively. Twodimensional NMR spectra were recorded on a Bruker AM600 NMR spectrometer. All twodimensional homonuclearspectra were recorded in purephase absorption mode. ROESY spectra were recorded with the mixing time of 400 ms. HMBC experiments were performed using 80 ms duration optimized for 6.25 (6.3) Hz.
FAB mass spectra were recorded on a JMS-HX 1 10A/HX1 10A (Jeol, JAPAN) FAB mass spectrometer. The solution was mixed with 3-nitrobenzyl 
Amino Acids Analysis
The absolute configurations of the amino acids were determined by GC after hydrolysis of tylopeptins.
Tylopeptins A and B (500^g) were treated with 6n HC1 at 110°C for 24 hours in a sealed tube. The excess HC1was removed by N2 gas. Derivatization of the amino acids and amino alcohol was conducted as previously described19). Retention times of the TV-trifluoroacetyl isopropyl ester derivatives were compared with the standards. The GC analyses were performed with a Hewlett Packard series II 5890 gas chromatograph on a chirasil-L-Val (7V-propionyl- 8 23.4, 23.9, 55.7, 175.2; Aib4 8 25.2, 26.4, 55.6, 176.2; Ala5 8 16A, 51.2, 175.4; Gin6 8 27.0, 31.6, 55.1, 173.3, 173.7; Ala7 8 16.0, 51.4, 174.0; Aib8 8 24.1, 26.0, 55.5, 175.6; Ser9 8 60.3, 60.5, 171.7; Aib10 8 25.9, 26.0, 55.4, 175.5; Alall 8 16.4, 51.1, 174.5; Leu12 822.7, 23.4, 26.1, 39.2, 53.5 173.7; Aib13 8 23.0, 23.8, 56.1, 173.9; Gin14 <5 27.0, 31.4, 53.3, 170.8, 173.3; Leuol15 8 21.0, 21.6, 22.7, 39.5, 48.6, 63.9. Biological Activity Antimicrobial activity of tylopeptins A and B were determined against phytopathogenic fungi and Grampositive and negative bacteria by the agar diffusion method using paper discs (8mm diameter). Fifty microgram of compounds was applied onto each paper disc. Inhibition zones were measured after incubation at 27°C for 24 hours for yeasts, at 37°C for 24 hours for bacteria and at 27°C for 48 hours for fungi.
